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CnOCOB C03AAHHH ^KHflKOKPHCTAJIJlHHECKOrO YCTPOHCTB A OTOEPA3KEHK8 
HHOOPMAIJHH C BOJILIItHM YTJIOM OB30PA 

H3o6pereHHe othochtch k o6jiacrH 3JieicipoHHKH h moxcct 6brrb Hcnojib30BaHo npn co3^aHHH 

yCTpOHCTB OT06pO»ceHHH HH(|)OpMaUHH H, B HaCTHOCTH, HH(J)OpMaUHOHHbIX >KHflKOKpHCTaJUIHHeCKHX 

QKK) nneeic, 3Kpa.HOB, naHeneft h t.jj. 

KbBecTHbi cnoco6bi co3AaHH3 3KK ycTpoScTB [1] nyreM HaHeceHHH Ha npe 
ruiocKonapajuiejibHbie noAJioaocH npOBozmmero h ruiaHapHO opHeHrapyiomero noKpbrrHH h 
3anojiH6HHH np o crp aHCTB a Meacay hhmh HeMaTHnecKHM ^khj^khm KpHcrajuiOM c nojioxcHTejibHofi 
^H3JieKrpHHecKOH aHH30TponHefl. OpHeHTamwr ^cHflKoro KpHcrajuia ot oflHOH opHeHTHpyiomeH 
noBepxHOCTH k apyrofi miaBHo MeHHercn Ha 90° b njiocKOCTH nozuioaceic. TaxoH ace noBopoT 
HcnbrrbiBaer nojiHpH3amui npoxozwmero nepes aaHHoe ycrpoftcrBO CBera h b CKpemeHHbix 
nojiHpOHaax oho nponycKaer cbct. IIpHKjiazibiBaH k 3JieKTpoaaM 3JieicrpHHecKoe nojie, onTHHecicyio ocb 
HaiaKoro KpHCTanna nepeopHeHTHpyiOT nepneHjxHKyjinpHO SJieicrpoflaM h jiaHHoe ycrpoficTBO 
nepecraer noBopaHHBaTb rmocKocrb nojiHpH3auHH npoxojoamero CBera, BCJieacTBHe nero aaHHoe 
ycrpoiiCTBO b CKpemeHHbix nojrapOHflax cbct He nponycKaer. Ha6opOM CBerjibix h tcmhux sjicmchtob 
co3flaiOT npon3BOJibHoe H3o6paxceHHe b tom HHCJie nojiyroHOBoe, nocKOJibKy creneHb nponycKaHHH 

nJiaBHO 3aBHCHT OT BCJIHHHHbl npHJIOHCCHHOTO HanpH^C6HHH. 

KbBecTHbi TaioKe Taicae cnoco6bi co3aaHira 3KK ycrpOHCTB, Kaic onHcaHHbifi b [2], GorjiacHo 
HeMy Me^coy nojuioaocaMH co c<|)opMHpoBaHHbiMH Ha hhx npo3paMHbiMH TOKonpoBOAHmHMH 

3JieKTpOAaMH H TOMeOTpOriHO OpHeHTHpyiOmHMH nOKpblTRHMH BBOOTT XHpajlbHblH HeMaTHMeCKHH 

xch^khh KpHCTajui c OTpHuaTCJibHOH flrojieiapHHecKOH aHH30TponHefi. B CKpemeHHbix nojraponaax 
Taxoe ycrpowcTBo He nponycKaer cbct. EIpH npHJioxceHHH 3JieKTpHHecKoro nojia orrrHHecKaa ocb 



aomKoro Kpucrajma bo bccm o6i>eMe crpeMHTCfl crarb nepneHflHKyjmpHo sjieicrpHHecKOMy nojno., 
Ecjih npH 3tom xHpajibHOCTb HeMaTHHecKoro aciMKoro KpHCTajuia TaKOBa, hto mar cnoHTaHHon 
3aKpyrKH paBeH ynerBepeHHOH TOJimHHe o6pa3ua, to 6y,nyHH opncHTHpOBaHHbiM 3jieicrpHHecKHM 
nojieM napajuiejibHO nofljio^ocaM hchakhh KpHcrajui cnoHTaHHO 3aKpyHHBaerca Ha yroji 90°. IIpn 3tom, 
opucHTauHH xcHAKoro KpHCTajuia b6jih3h nojuioaceK onpeaejiHercH Bcer^a cymecTByiomeH (3a chct 
aHH30TponHH KOHcrpyKUHH hjih 3a cner ocTaTOHHofi aHH30TponHH roMeoTponHO opHeHTHpyiomero 
noKpbiTHH) aHH30TponHCM ycnpoftcTBa. OpHeHTHpya nojwpo*mbi napajuiejibHO opHeirraimH acimKoro 
KpHCTajuia b6jih3h npHjieacamnx nofljio>KeK (h cootbctctbchho nepneHOTKyjmpHo jxpyr apyry) 
C03^aK>T ycjiOBHH, npH KOTopbix nojmpH3auHH npoxoanmero CBera cjieayer 3a opHeHTauHeft acH^Koro 
KpHCTajuia h nojiynaicrr ycrpoHCTBO nponycKaiomee cbct npH npHjio^ceHHH ajieicrpHHecKoro nojm c 
ruiaBHbiM ero yMeHbuieHHeM npn yMeHbineHHH npHjioaceHHoro HanpjDKeHHH. 

HeaocraTKOM aaHHoro ycrpoHCTBa, KaK h H3BecTHoro ycrpoficTBa, onncaHHoro b [1], hbjihctch 
cHjibHan 3aBHCHMOCTb nponycKaHHH ot yrjia naaeHHfl CBera h Kax cjieacrBHe 3Toro naaeHHe Kompacra 
h aaace HHBepcHH ypOBHefl nponycKaHH* nojx HCKOTOpbiMH yrjiaMH Ha6jnofleHHJL 

HaH6ojiee 6jih3khm k 3aaBJiHeMOMy no TexHHHecKOH cymHOCTH HBJiHerca cnoco6 co3aaHHH 
)KHziKOKpHCTajuiHMecKoro ycrpoficTBa, b kotopom mix yMCHbuieHHH 3Toro HeacejiaTejibHoro 3(j)(J)eKTa 
H3BecTHbifi cnoco6 co3flaHHH ycTpoficTBa [1] MOOT(J)HUHpyiOT TaKHM o6pa30M, HTo6bi b npeaejiax 
OflHoro 3JieMeHTa H3o6pa^ceHHii (nHKcejia) HMejiHCb o6jiacTH xcH/ucoro KpHcrajuia co bccmh 

B03M0HCHbIMH OpHCHTaUHHMH JKHflKOTO KpHCTaJUia B TUIOCKOCTH nOflJIOHCKH [3]. 3TO flOCTHraCTCH 

HaHeceHneM 4>OTonojiHMepHbix opneHTHpyiomHx noKpbiTHH c nocjicoyiomHM o6jiyneHHeM pa3Hbix 
o6jiacrreH nHKcejia yjibTpa(|>HOJieTOBbiM H3JiyneHHeM pa3JiHHH0fi nojmpH3auHH (MHoroKpaTHax 

4>OTOJIHTOrpa4)H5I C TOHHbIM COBMeiljeHHeM). Op HCHTaiXHH HCHflKOTO KpHCTaJUia Ha nOBepXHOCTH TaKHX 

noKpbiTHH onpeAejinercH nojiflpH3aiweH nojiHMeproyioiuero H3JiyneHra h nosTOMy pa3JiHHHa b pa3Hbix 
nacTHx nHKcejia. B stom cjiynae BejiHHHHa nponycKaHHH nHKcejia CKJiaabiBaerca H3 nponycKaHHfi 
o6jiacreH c pa3JiHHHOH opHeHTauneH acHflKoro KpHcrajuia h BCJieacrBHe 3Toro He 3aBHCHT ot 
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a3HMyTajibHoro yrjia Ha6jiK)fleHHH. IIpw stom Hcne3aer TaioKe HHBepCHa ypOBHefi nponycKaHna. 
He^ocrraTKOM jiaHHoro cnoco6a hbjmctoi ero cjio^cHocrb h aoporoBH3Ha H3-3a h6o6xoahmocth 
npoBejjeHHH MHoroKpaTHbix 4)OTOJiHrorpa(J)HH. 

H3BecTHbi TaioKe cnoco6bi, b KOTopbix yjiynuieHHe yrjiOBbix xapaicrepHCTHK flOCTHraerca 3a 
chct npHMeHeHHH cneuHajibHbix 4>a303aaep>KHBaK>mHx mieHOie [4] Me>Kfly cjioeM ^otflKoro KpHcrajuia 
h nojinpotmaMH, oflHaico 3to npHBOflHT k cymecTBeHHOMy noBbimeHHio ctohmocth aaHHbix 

yCTpOHCTB. 

I^ejibK) n3o6pereHHH HBjmercH ynpomeHHe cnoco6a co3flaHH* ^HflKOKpHcrajuiHHecKHx 
ycrpoHCTB 3a. chct coicpameHHH KOJiHHecTBa onepauHfi h cooTBCTCTBeHHO ero yaeuieBJieHHe 6e3 
noTepH KanecTBa n3o6pa3KeHra (uiHpoKoro yrjia o63opa). 

IIoCTaBJieHHaH uejib flOCTHraerca tcm, hto b n3BecTHOM cnoco6e co3flaHHa ypTpOHCTBa 
oTo6paaceHHH HH^opMauHH Ha nojxnoxcKH HaHoarr roMeoTponHo opHeHTHpyiomee noiepbrrae h 
3anojiHHK)T npocrpaHCTBO Moicay nofljiOHacaMH HeMaTHHecKHM hchzuchm KpHcrajuiOM c OTpHuaTejibHoii 

flrojieKTpHHeCKOH aHH30TpOnHefi, IIpHHeM C03flaK>T yCJIOBH* flJM B03HHKH0BeHHH HeOOTOpOflHOH H 

HeopToroHajibHoft noOTOHcieaM cocraBjraiomeH 3JieicrpHHecKoro nojm b npocrpaHCTBe Me^my 
3JieicrpoflaMH, TaK hto npH npHjioxceHHH sjieierpHHecicoro nojin k acuflKOMy KpHcrajuiy ero opHeHTauHH 
3a chct 3toh cocraBJimomeH 6bina pa3JiHHHa b npeaejiax nHKcejia, hto npHBOflHT k BbipaBHHBaHHio 
orrrHHecKHx cbohctb aaHHoro ycrpoHCTBa b pa3JiHHHbix HanpaBjieHH^x Ha6jnofleHHH. 

B coctokhhh 6e3 3JieKTpHHecKoro nojw MOJieKyjibi opHCHTHpOBaHbi nepneH^HKyjwpHO 
nozmoKKaM h aaHHoe ycrpoHCTBO He nponycKaer cbct b CKpemeHHbix nojiapoHflax. npH npmioaceHHH 
3jieicrpHHecKoro nojia nepeopHeHTauH* >khjxkoto KpHcrajuia nepneHflHicyjiapHO 3JieicrpHHecKOMy nojiio 
npOHCxoflHT He paBHOMepHO no BceMy nniccejiy, a b cootbctctbhh c HanpaBjieHHeM B03HHKaioiaero 
npa 3tom napajuiejibHOH nojuio^ocaM cocraBjiHiomeH 3jieicrpHHecKoro nojw. TaKHM o6pa30M 
4>opMHpyK)T oGjiacTH c pa3JiHHHofi (b tom HHCjie B3aHMHO npoTHBonojioacHofi) opaeHTauHeH HCHflKOrO 
KpHcrajuia b npeaejiax nHKcejia. Hon pa3JiHHHbiMH yrjiaMH Ha6jnofleHHH pa3JiHHHbie o6jiacrH hmciot 
pa3Hbie ypOBHH nponycicaHH* h nponycKaHHe nHKcejia b uejiOM paBHO HeKOTopofi ycpeaHeHHoii 



BejiHHHHe, 3a cner nero yMeHbinaerca HBJieHHe hhbcpchh ypOBHeS nponycKami* 
jKimKOKpHCTajuiHHecKoro ycrpoflcTBa oTo6paaceHHH HH(J)opMauHH noa jiK>6biMH yraaMH naSmonQmix 

K2LK H B H3BeCTHOM yCTpOHCTBC [3]. 

B 3a«BJi5ieMOM cnoco6e co3jiaHHfl ycrpoftcTBa momcho npHMeiurrb kbk HexnpajibHbiH, Tax h 
xHpajibHbifi HeMaTHHecKHH MCHflKHH KpHcrajui. B nepBOM cjiynae nponycKaHHe CBera ruiaHapHO 
opHeHTHpoBaHHbiM noa fleScTBHeM sjieicrpHHecKoro nojm hchekhm KpHcrajuioM, Haxofl^mHMCH Meacay 
CKpemeHHbiMH nojmpomxaMH moxcct 6brrb o6ycjiOBJieHO jiHuib ero flByjiynenpejiOMJieHHeM. JJjix 
AOCTH^ceHHH MaKCHMajibHoro nponycKaHHH hco6xo^hmo, htoGw 3JieicrpHHecKoe none opHeHTHpoBajio 
5KH3KHH KpHcrajui noa yrjiOM 45° k och noJinpoHflOB h npoH3BeaeHHe TOJimHHbi 
>KmiKOKpHCTajiJiHHecKoro cjioh Ha ero aByjiynenpejiOMJieHHe 6buio paBHo HenerHOMy HHCJiy nojiyBOJiH 
CBera. Bo3MO>KHbi nerbipe pa3JiHHHbix BapHairra TaKoft opneHTauHH xeHflkoro KpHcrajuia h HaH6ojiee 
nojiHO uejib jiaHHoro H3o6pereHHH aocTHraerca, Koraa Bee sth BapHaHTbi npHcyrcrByiOT b paBHOH 
crreneHH. IIocKOJibKy npH oTioiOHeHHH opneHTauHH Hcmucoro KpHcrajma ot orrrHMajibHoro yraa 
nponycKaHHe CBera yMeHbuiaercn, to HaH6ojibinyio apKOCTb ycrrpoHCTBO, raroTOBJieHHoe no 
3aHBjmeMOMy cnoco6y, HMeer, Korjota ^khjjkhh KpHCTajui noa aeHCTBHeM HeoflHopoflHoro 
3jieicrpHHecKoro nojia 4)opMHpyeT aoMeHbi, b npeaejiax KOTopbix opneHTauHH ero oflHopoaHa h 
HanpaBJieHa non 45° k och nojmpoi-moB. 

nponycKaHHe 3aicpyHeHHOH crpyicrypbi HeMaTHnecKoro ^KHflKoro KpHcrajuia Meacay 
CKpemeHHbiMH nojinpoHaaMH 3aBHCHT ot opHeirrauHH ocefl nojmpOHflOB OTHOCHTejibHO och acH^Koro 
KpHcrajuia b6jih3h hhx. IIpH hx coBnaaeroiH h coGjno^eHHH ycjiOBHH npeBbmieHH* npoH3BeaeHHH 
TOJimHHbi HOiaKOKpHCTajuiHHecKoro cjioh Ha OTyjiynenpejiOMjieHHe acHflKoro KpHcrajuia .ojiHHbi bojihw 
CBera, nojiHpH3auHH npoxoanmero CBera noBopanHBaeTca BCJieji 3a orrrHHecKOH ocwo aumKoro 
KpHcrajuia. 3to o6ecneHHBaer MaKCHMajibHyro BejiHHHHy nponycKaHra H3roTOBjieHHoro no 
H3BecrH0My cnoco6y ycrpoficrBa [3] nojx aeScTBHeM npHjioaceHHoro 3JieicrpHHecKoro nana, 
npeBbiinaiomee noporoBoe ajih aaHHoro HCH^Koro Kpncrajuia. TIocKOJibKy b H3roTOBjieHHOM no 
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3aHBjmeMOMy cnoco6y ycrpoHCTBe b a3.hhom coctohhhh Moryr HMerbca o6jiacTH c pa3JiHHHofi 
opweHTauHeH xomKoro KpHcrajuia OTHOCHTejibHO nojrapoH,aoB, to mm aocth^kghrh m &kc hm&jib h o ro 
nponycieaHH* Taicoro ycrpoHCTBa Heo6xoflHMO co6jnofleHHe ycjiobhh paBeHCTBa npoH3BeaeHHa 
TOJimHHbi MCHflKOKpHcrajuiHHecKoro cjioh Ha flByjiynenpejiOMJieHHe acHflicoro KpHcrajuia uejiOMy HHCJiy 
bojih CBera. IIpw stom, nojiHpH3aura CBera npoineauiero CKB03b mch^khh KpHcrajui Taicace 
noBOpaHHBaercH Ha 90° h cbct npaKTHHecKH nojiHocrbK) npoxoflur BTOpofi nojiapOHfl. 

IIpHBeAeHHbie Bwuie Tp e6o BaHHH k tojiiuhhc acmjicoro KpHcrajuia cnpaBe&nHBbi b tom cjiynae, 
Korzia o6e no&noacKH h 06a 3jieKTpofla npo3panHbi h ycrpoftcrBO, co3aaHHoe 3aflBjraeMbiM cnocoGoM, 
Hcnojib3yercH juw co3flaHHH H3o6paaceHHH b npoxoaameM cbctc B tom cjiynae, Koraa b 3ajraji5ieMOM 
cnoco6e co3flaHHfl ycTpoficTBa Hcnojib3yercfl Ha OTpaaceHHe, oflHy H3 nofljioaceic h HaHeceHHbiii Ha Hee 
sjieicrpoa aejiaioT Henpo3panHbiMH (oTpaacaiomHMH) mm nojiyneHH* H3o6paxceHHH Hcnojib3yK>T oahh 
nojinpoiw. B 3tom cjiynae npeanoHTHTejibHaH opHeHTamm (3aicpyHeHHafl jih6o hot, HajiHHHe aomchob) 
h TOJimHHa xcHflKoro KpHCTajiJia b pa3HHHHbix o6jiacrHx MOiyr 6biTb paccHHTaHbi aHajiorHHHo TOMy, 
Kax 3TO aejiaercH mm miaHapHO opHeHTHpOBaHHbix HeMaTHHecKHx crpyioyp [5]. Jlpsi paciUHpeHM 
yjiOB o63opa (yBejiHMeHHH Kompacra npH HaKJiOHHbix yrjiax Ha6jiK>fleHHfl) bo3mohcho coneraHHe 
3aHBjmeMoro cnoco6a co cnocoGoM [4] Hcnojib3yK>mHM, 4)a303aaepHCHBaK)mHe ruieHKH. IIo 
3aHBJi^eMOMy cnocoGy mokho TaioKe 3anojiHjrn> npocrpaHCTBO Me^cny sJieicrpoaaMH >kh£khm 
KpHcrajuiOM c .zmxpoHHHbiM KpacHTeneM h Tor^a flaHHoe ycrpOHCTBO mokct He HMerb nojiapoKAOB h 
OTo6paacaTb HH^opMamuo 3a cmct norjiomeHHH CBera MOJieKyjiaMH KpacHTejia. IIpH stom, KpacHTejib 
MO^cer HMen> flHxpOHHHoe OTHOuieHHe icaic 6ojibuie, Tax h MeHbuie eflHHHijbi, a ^khakiim KpHCTajui 
MO^cer 6brrb kzk xnpajibHbiM, TaK h HexwpajibHbiM. 

Bo3MO^cHbi pa3JiHHHbie cnocoGbi co3flaHH* ycjiOBHH juih B03HHKHOBeHM napajuiejibHOH 

IUIOCKOCTH 3JieKTpOflOB COCTaBJDHOmeH npHJIO^CeHHOrO K XCHflKOMy KpHCTaJUiy 3JieKTpHHeCKOrO nOJIH. 

HanpHMep, 3to MO^cer 6bm> flocTHrHyro npHjjaHHeM cneimajibHoro pncyHKa sjieicrpoflaM, Mesieay 

KOTOpblMH HaXOflHTCH HCHflKHH KpHCTajIJI, HJ1H )Ke HaHeCeHHCM npO(|)HJIHpOBaHHbIX flH3JieKTpHHeCKHX 
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noKpbrrHH, pa3^ejmiomHx nHKceji Ha Macro c pa3JiHHHbiM HanpaBjieHHeM ajieicrpHHecKoro nojw. B 
KOHue kohuob caMO HajiHHHe rpaHHu nHKcejia ABJiaeTca ycjiOBHeM bo3hhkhob6hh>i HeoflHopoflHoro no 
HanpaBJieHHio 3JieicrpHHecKoro nojm Ha ero Kpanx h TaioKe Moacer 6bm> Hcnojib30BaHO c wlhhqR 
qejibio. CymecTBeHHbiM, npn stom, HBjmercfl co3flaHHe TaKHx ycjiOBHH, hto6m npH npmioxceHHH 
3jieKTpHHecKoro nojw k ^KumcoMy KpHcrajuiy B03HHKajia KOMnoHeHTa sjieicrpHHecicoro nojm 
napajuiejibHan nozuic»KKaM, npHHeM b pa3Hbix nacrax nHKcejia 3Ta KOMnoHeHTa 6buia no-pa3HOMy 
HanpaBJieHa, to ecrb pa3JiHHajiacb a3HMyrajibHbiM yrjiOM. 

CpaBHeHHe 3anBjmeMoro pemeHHH c jipyrmm TexHHnecKHMH pemeHHHMH noKa3biBaer, mto 

KOMOHHai^RH rOMCOTpOIlHO OpHGHTHpyK>mHX nOKpblTHH C C03flaHHeM yCJIOBHH JSJ1SI B03HHKH0B6HHJI 

napajmejibHOH nozuio^KKaM cocraBjunomeH 3jieicrpHHecKoro nonx npH npmioaceHHH ero k xciiflKOMy 
KpHcrajuiy, paHee He Hcnojib30Bajiacb. 3ro no3BOJiaer caejiaTb BbiBOfl o ero cooTBercrBHH KpHTepHio 

H306peTeHH^ "HOBH3Ha f \ 

ConocTaBHTejibHbiH aHajiro 3a*BjifleMoro peuieHHH c npoTOTHnoM noKa3biBaer, hto b 
ycrpoficTBe, roroTOBJieHHOM no 3aHBjineMOMy cnoco6y, b otjihhhc ot H3BecrHoro npH npHJio^ceHHH 
3 jieicrp hm ecKO ro nojiH B03HHKaer HeoflHopoflHan h napajuiejibHM noajiOHcicaM cocraBjunomaH 
3jieicrpHHecKoro nojra, 3a cner nero Ha6juoflaercH HeoaHopoflHan nepeopHeimmHH 3khj5koto 
KpHcrajuia h He Hcnojib3yercH MHoroKparaoe o6jiyneHHe yjibTpa4)HOJieTOBbiM H3JiyneHHeM ajih 
yjiynineHHe yniOBbix xapaicrepHCTHK. TaKHM o6pa30M, 3aHBJineMbiH cnoco6 cooTBercTByer KpHTepwio 
H3o6pereHHH "cymecTBeHHbie otjihhhh". 

Ha (Jwr.l npe^craBJieH nonepenHbiH pa3pe3 roroTOBJieHHoro no H3 BecrHOMy cnoco6y [2] 
»citaKOKpHCTajiJiHMecKoro ycxpoHCTBa OTo6pa»ceHHfl HH<J>opMauHH b coctohhhh 6e3 (a) hc(6) 
npHjio^ceHHbiM k >KmncoMy Kpncrajuiy sjieierpHHecKHM nojieM. ycrpoHCTBO coctoht h3 creKjiHHHbix 

nOflJIO>KeK 1 C HaHeCeHHblMH Ha HHX CTOJl6lJOBbIMH 2 H CTpOHHblMH 3 npo3paHHbiMH 3JieKTpOJ5aMH H 

roMeoTponHO opHeHrapyiomHM noKpbrrHeM 4. )Khjjkhh KpHcrajui 5, MOJieKyjibi KOToporo 

H306pa»CeHbI UHJIHHflpaMH, HaXOflHTCH MOKfly CTeKJIHHHblMH nOflJIOHCKaMH 1. 
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Ha 4mr.2 npeacraBjieH bha CBepxy h nonepeHHbiS pa3pe3 H3roTOBJieHHoro no 3a»BjmeMOMy 
cnoco6y xcnAKOKpHCTajuiHHecKoro ycrpoHCTBa OTo6paxceHHH HH(|)opMaiiHH b coctohhhh 6e3 (a) h c (6) 
npHJiOMceHHbiM k »cnflKOMy KpHCTajuiy 3JieKTpHMecKHM nojieM. 5Khzikhh KpHcrrajui 5, MOJieKyjibi 

KOTOpOrO H306pa»CeHbI UHJIHHflpaMH, HaXOflHTCH MC^KJiy CTeKJlHHHblMH nOOTO^CKaMH 1 C HaHeCeHHblMH 
Ha HHX CTOJl6uOBbIMH 2 H CTpOHHblMH 3 Ilp03paHHbIMH 3JieKTpOflaMH H rOMGOTpOIIHO 

OpHCHTHpyiOIUHM nO Kp blTH e M 4. Pa3Hbie CTOJl6ubI UHJIHHflpOB COOTBCTCTByiOT o6jiaCTHM C pa3JIHHHOH 

opHeHTai^HeH >KHflicoro KpHcrajuia (noBepHyrbiM npHMepHO Ha 150 rpaaycoB b njiocKocra noano^ceK 
1 . CTpejiKaMH yxa3aHa opHeHTamiH MOJieKyji mmKoro KpHcrajma b uempajibHOM cjioe ycrpoHCTBa. . 

Ha 4mr.3 cxeMaTHnecKH H3o6paaceH pHcyHOK sjieicrpogOB CBepxy h b pa3pe3e ajih cerMeHTHoro 
(a) h MaTpHMHoro (6) xcHflKOKpHcrajuiHHecKoro ycrpoiicTBa. CTpejiKH H3o6pa^caiOT cwjiOBbie jihhhh 
ajieicrpHHecKoro noim. noica3aHO, icaic Ha icpaax sjieicrpoflOB B03HHKaer napajuiejibHan noflJio^KicaM 
cocraBjiHiomaa sjieicrpHHecKoro nojra. 

Ha 4>hi\4 cxeMaTunecKH H3o6paxceH pHcyHOK sjieinpoflOB CBepxy h b pa3pe3e. CrpejiKH 
H3o6pa^caK)T CHJiOBbie jihhhh 3jieKTpHHecKoro nojin. IIoKasaHO, Kan Ha npope3nx b sjieicrpoaax 
B03HHKaer napaJUiejibHaa nozuiOHacaM cocraBjiniomaH 3JieicrpHHecKoro nojin. 

Ha 4>nr.5 cxeMaTHnecKH H3o6paxceH pHcyHOK sjieicrpoaoB CBepxy h b pa3pe3e. CTpejiKH 
H3o6pa^caioT CHJiOBbie jihhhh 3JieicrpHHecKoro nojra. IIoKa3aHo, Kax npn npHjioaceHHH k coccahhm 
SJieinpoflaM, cocraBjiHiomHM OflHH nHKceji, Hanpn^ceHHH pa3HOH nojinpHOcra B03HHKaer 
napajuiejibHan noMO^acaM cocTaBJiniomaH sneicrpHHecKoro xiojw. 

Ha 4>Hr.6 cxeMaTHnecKH H3o6paxceH pncyHOK sjieicrpoAOB CBepxy h b pa3pe3e. CTpejiKH 
H3o6pa»caioT CHJiOBbie jihhhh 3JieicrpHHecKoro nojin. IloKa3aHO, Kax b o6jiacrH flonojiHHTejibHoro 
AHSJieKTpHMecKoro 3jieMeHTa c flHajieicrpHHecKOH npoHHuaeMOCTbio otjihhhoh ot npoHHuaeMOcra 
xoiOKoro KpHCTajuia B03HHKaer napajuiejibHan nofljioacicaM cocraBJiniomaH sjieicrpHHecKoro nojw. 

Ha (J)Hr.7 npeflcraBjieH rpa4>HK 3aBHCHMOCTH nponycicaHHH CBera H3roTOBjieHHbiM no 
H3BecTHOMy cnoco6y [2] ycrpoiicTBOM ot a3HMyrajibHoro yrjia Ha6jno,aeHHfl npn BejiHHHHe nojwpHoro 
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yrjia Ha6jiK>fleHHfl 30 (a) h 50 (6) rpaoycoB. Pa3JiHHHbie KpHBbie cooTBercTByioT pa3HbiM ypoBHHM 
npHJio>KeHHoro sjieicrpHHecKoro nojw (aMruimyna ero, H3MepneMa» b BOJibTax, npHBeaeHa b CKo6Kax). 

Ha 4>nr.8 npeacrraBjieH rpa<J)HK 3aBHCHMOCTH nponycKaHHH CBera H3roTOBjieHHbiM no 
3aHBJineMOMy cnocoSy y crp o hctbo m ot a3HMyrajfibHoro yrjia Ha6jno,aeHH5i npn bgjihhhhc nojiapHoro 
yrjia 30 (a) h 50 (6) rpaaycoB. Pa3JiHHHbie KpHBbie cooTBercTByioT pa3HbiM ypoBH^M ajieicrpHHecKoro 
nojiH (aMnjinTy.ua ero, H3MepaeMan b BOJibTax, npHBeaeHa b CKo6Kax). 

B cooTBercTBHH c 3aHBJineMbiM cnoco6oM 6buio H3roTOBJieHO HCHflKOKpHcrajuiHHecKoe 

yCTpOHCTBO OT06pa»CeHHH HH(J)OpMaHHIi, KOTOpOe KaK H H3BeCTHOe yCTpOHCTBO, COflep3KHT flBe 

njiocKonapajufiejibHbie creKjiaHHbie nojuio^KKH 1 (4)Hr.l,2), HanpHMep TOJimHHofi 0.5 - 2 mm h 
jiHHeHHbiMH pa3MepaMH ot 1 cm flo HCCKOJibKKX aeuHMerpoB. Ha o6pameHHbix apyr k apyry cropOHax 
3thx noano>KeK HaHOCjrr npo3panHbie 3JieKTpoflbi, CTOJi6uoBbiH 2 h CTpoHHbiii 3 , HanpHMep H3 OKHCH 
cnjiaBa hhahh-ojiobo h roMeoTponHO opHeHTHpyiomee noiepbrrae 4, HanpHMep jicuhthh. IIoajio^kkh 

1 COeflHHHIOT CKJieHKOH H 3anOJIHHK>T HCHflKHM KpHCTaJIJIOM C OTpHIjaTCJIbHO H flH3JieKTpHHeCKOH 

aHH30TponHeS. Oahhm H3 onHcaHHbix Hrae cnoco6oB C03flaKrr ycJioBHa jum bo3hhkhobchhh 
napajuiejibHOH noano^ocaM cocraBJuuomeH ajieicrpHHecKoro nojin npH npHjio^ceHHH ero nepe3 
sjieinpoflbi 2 h 3 k acHSKOMy Kpncrajuiy. 

Bo3MO>KHO npHMeHeHHe pa3JIHHHbDC MeTOflOB C03flaHHH yCJIOBHH JSJW B03HHKHOBeHHH 

napajuiejibHOH noaJio^KicaM cocraBJiniomeH 3JieicrpHHecKoro nojm. HanpHMep, KaK 3to noKa3aHO Ha 
4)Hr.3, npoTHBOJiexcamne sxteicrpoabi b cerMem-HOM >KHflKOKpHcrajuiHHecKOM ycTpoficTBe mohcho 
ziejiaTb HeoAHHaKOBbix pa3MepoB. Tor^a Ha Kpaax cerMeHra nojie He bo BceM o6i>eMe 
nepneH^HKyjinpHO no,zuio>KKaM (4>Hr.3a). B MaTpHHHOM ^cHj5KOKpHCTajuiHHecKOM ycrpoHCTBe (4>Hr.36) 
nojie HeroGeMCHO 6yaer HMerb napajuiejibkyio nojyioaacaM cocraBjiaiomyio h npn uiHpHHe sjieicrpoflOB 

2 h 3, cpaBHHMOH (oTjinnaiomeHCfl He 6ojiee neM b 3-5 pa3) c tojijuhhoh HCHflKOKpHcrajuiHnecKoro 
cjioa, 3toh cocTaBjiHiomeH flocraTOHHO juiK paBHOMepHoro pa36HeHHH nHKcejia Ha o6jiacrH c 
pa3JiHHHOH opneHTaimeH acHflKoro KpHcrajuia. B Tex cjiynaax, Koraa Tpe6yerc* HMerb nHKcejibi 
Gojibiuoro pa3Mepa (HaMHoro npeBbiuiaiomHe TonmHHy cjioh acnflKoro KpHcrajuia), 6ojibinoe 
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KOJiHHecTBO o6jiacreH c cymecrBeHHo HeopToroHajibHbiM noxuioHacaM sjieicrpHHecKHM nojieM moxcho 
nojryHHTb pa36HBaa 3Jieicrpoflbi Ha mho^ccctbo cocraBjmiomHx, KaK 3to noKa3aHO hh <|)Hr.4. Eme 
6oJiee CHjibHyio ropH30HTajibHyio cocraBJiHiomyio sjieicrpHHecKoro nojm momcho nojiynHTb eaiH Ha 
HCTHbie h HeneTHbie cocraBJiHiomHe ajieicrpOflOB noaaBaTb 3jieicrpHHecKoe Hanp*>KeHHe pa3Hofi 
nojiapHOCTH, KaK 3to noKa3aHO Ha (J>hi\5. AjibTepHaTHBHbiM MeroaoM nojiyneHHH 6ojibinoro 
KOJiHHecTBa oGjiacrefi c cymecrBeHHo HeopToroHajibHbiM noaJioaocaM 3JieicrpHHecKHM nojieM 
HBjwercH, HanpHMep, BBeaeHHe b o6jiacrb Meagjy 3jieicrpoflaMH Ha npOTHBOJieMcamrac noajioxocax 
6ojibuioro KOJiHHecTBa Hacnm c AHSJieicrpHHecKOH npoHHuaeMOcrbio cymecrBeHHo OTJiHnaiomeHCH ot 

flH3 JICKTp HHCCKO H npOHHljaCMOCTH HCHflKOrO KpHcxaJuia (<|>Hr.6). 

ycrpoHCTBO, co3^aHHoe .aaHHbiM cnoco6oM, pa6oTaer cjiej^yiomHM o6pa30M. B coctohhhh 6e3 
3 jieicrp HnecKO ro nojm opweHTHpyiomee noRpbrrae 4 opHeHTHpyer MOJieKyjibi >KHflKoro Kpwcrajuia 
nepneHflHKyjiapHO noflJioaocaM 1. B TaKOM coctohhhh hchakhh KpHCTajm He H3MeHner nojiHpH3auHio 
npoxoflnmero nepe3 Hero caera h b cKpemeHHbix nojiflpoimax nponycKaHHe ^KHflKOKpHcrajuiHHecKoro 
ycrpoHCTBa paBHO Hyjno. Koraa Ha npo3panHbie 3jieicrpoflbi 2 h 3 noflaerca HanpjDKeHHe, 
npeBbiuiaiomee noporoBoe julx aaHHoro 5KHflKOKpHcrajuiHHecKoro MaTepnajia, MOJieKyjibi aci-mKoro 
KpHcrrajuia CTpeMHTcn craTb nepneHOTKyjiapHO nojno. jKhjxkuPl KpHcrrajiJi HanHHaer H3MeH5rn> 
noji^pH3auHio npoxojiHiuero nepe3 Hero CBera h nponycKaHHe HttmKOKpHcrajuiHHecKoro ycTpoficTBa 
CTaHOBHTCH OTJiHHHbiM ot Hyjm. HajiHHHe napajuienbHofi no,ruio>KKaM cocrraBjiHiomeH 3jieicrpHHecKoro 
noun, HeoflHOpoflHO opHeHTHpoBaHHofi b npeaejiax nHKcejia npHBOflHT k TOMy, hto b otjihhhc ot 
H3BecTHoro ycrpoHCTBa (4>Hr.l) MOJieKyjibi otkjiohjuotoi ot nepnewiHKyjiapa k nofljioaocaM 1 b 
pa3Hbie cropOHbi (4>Hr.2). Hop, pa3JiHMHbiMH yrjiaMH HaSjnojieHHH pa3JiHMHbie oSjiacra hmciot pa3Hbie 
ypoBHH nponycKaHHe h nponycKaHHe nHKcejia b uejiOM paBHO HeKOTOpofi ycpeweHHOH BejiHHHHe. 3a 

CHCT 3TOrO, B OTJIHHHe OT yCTpOHCTBa, H3rOTOBJieHHOrO 6e3 C03flaHHH yCJIOBHH flJM B03HHKHOBeHHH 

HeoflHOpOflHofi opaeHTauHH MCHjiKoro KpHcrajuia npH npmioaceHHH sjieicrpHMecKpro nojra (4»Hr.7), 
yMeHbinaercM HBjieHHe HHBepCHH ypOBHen nponycKaHHH MCHflKOKpHCTajuiHHecKoro ycrrpoHCTBa 
OTo6paaceHHfl HH<J)opMauHH nofl jno6biMH yrjiaMH Ha6iiiofleHHa (<J>Hr.8). 



3KcnepHMeHTajn>Hbie HccjieflOBaHHH ycrpOHCTBa OTo6pa>iceHHa HH^opMauHH, icroTOBjieHHoro 
3aaBJweMbiM cnocoGoM noKa3ajiH, hto no cpaBHeHHio c npOTOTHno m oho mohcct 6biTb H3roTOBjieHO 3a 
MeHbinee hhcjio ctmhh (6e3 MHoroKpaTHbix 3acBeroK yjibTpa4)HOJieTOBbiM n3JiyHeHHeM nepe3 
pa3JiHHHbie 4>OTOMacKH c TOHHbiM coBMemeHHCM) h TeM He MeHee o6jiaaaer 6ojiee BbicoKHM 

KOHTpaCTOM H CTOJIb HCe paBHOMCpHOH 3aBHCHMOCTbK> nponyCKaHHH OT yma Ha6iIIOfleHHH H 

OTcyrcTBHeM HHBepcHH ypoBHeH nponycicaHHfl npH HamiOHHOM Ha6jnoneHHH. 
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OOPMYJIA H30EPETEHHJI 



Cnoco6 co3flaHH^ ^omKOKpHcrajuiHMecKoro ycrpoiiCTBa OTo6paaceHHs HH^opMauHH, 
BKjnonaiomHH HaHeceHHe TOKonpOBOzmmHx h roMeoTponHO opHeHTHpyiomHx noKpbiTHH Ha 
o6pameHHbie apyr k npyry noBepxHocra ruiocKonapajuiejibHbix nowiOMceic, h 3anojiHeHHe 
npocTpaHCTBa Meaeay nofljio^acaMH HeMaTHnecKHM hchjuchm KpHcrajuiOM c OTpHuaTejibHofi 
^HSJieicrpuHecKOH aHH30TponHeH, otjihh3joihhhc5i TeM, hto npH npnjio»ceHHH k 3JieKTpo^aM Ha 
npOTHBonojiOMCHbix nojmoMocax sjieicrpHHecKOH pa3H0CTH noTeHiwajiOB, co3jxaiOT napajuiejibHyio 
iijiockocth noartoaceK h HeojiHopoflHyio no HanpaBJieHHK) cocraBJiniomyio sjieicrpHHecKoro nojm, 
o6ycjioBjiHBaiomyK) HeoaHopoflHyio opHeHramoo BbiuieynoMaHyroro ^cnaKoro KpHcrajuia b 
npocrpaHCTBe Mexuxy BbiuieynoMHHyrbiMH ajieicrpozxaMH; 

2. cnoco6 cobflaHHH HCHtfKOKpHcrajuiHHecKoro ycrpoHcraa OTo6paxceHHH HHC^opMauHH no n.l, b 
kotopom npOH3BeaeHHe TOJimHHbi MomKOKpHcrajuiHHecKoro cjioa Ha flByjiynenpejioMjieHHe aomKoro 
KpHcrrajuia noa6HpaiOT paBHbiM HenerHOMy HHCJiy nojiyBOJiH CBera; 

3. cnoco6 co3AaHHH HomKOKpHcrajuiHHecKoro ycrpoBcTBa OTo6pa^ceHi« HH(J)opMauHH no n.l, b 
kotopom b BbiuieynoMHHyrbiH HCHflKHH KpHCTajui npHMeiiiHBaiOT xHpanbHyio Ao6aBKy ,ao6HBaflCb 
HTo6bi paBHOBecHbifl uiar HCHflKoro KpHcrajuia paBeH ynexBepeHHOH TOJimHHe 
^omKOKpHcrajuiHHecKoro cjioh; 

4. cnoco6 co3flaHHH ^khjxko Kp HcrajuiHHecKO ro ycrpoficrBa oTo6pa»ceHHH HH(J)opMauHH no n.3, b 
kotopom npoH3BeaeHHe TOJimHHbi 5kh,zxko Kp h crajuiHHecKO ro cjioh Ha flByjiynenpejiOMjieHHe acmucoro 
KpHcrajma nofl6HpaK>T paBHbiM uejiOMy HHCJiy bojih CBera; 

5. cnoco6 co3flaHHH >kh ako Kp h CTajuiHHecKO ro ycrpoiiCTBa OTo6pa»ceHHH HH^opMauHH no n.l, b 
kotopom ooth H3 3JieicrpoflOB aejiaiOT oxpaacaiomHM; 

6. cnoco6 co3naHHH HCHflKOKpHCTajuiHHecKoro ycTpoftcTBa OTo6pa^ceHHH HH(|)opMauHH no n.l, B 
kotopom napajuiejibHyio njiocKOCTH nofljioaceK cocraBJiaiomyio 3JieicrpHHecKoro nojra co3flaK>T 3a cner 
Toro, hto npoTHBonojioHCHbie 3Jieicrpoflbi aejiajOT pa3Hbix jiHHefiHbix pa3MepoB; 



7. cnoco6 C03flaHHH >KHflKOKpHcrajuiHHecKoro ycTpoficrBa no n.l, b kotopom napajuiejibHyio 
iuiockocth nozuioJKeK cocraBJiKiomyK) ajieicrpHHecicoro nojm co3fliOT 3a chct toto, hto no KpafiHefi 



8. cnocoS co3flaHWH ^cHjiKOKpHcnrajuiHMecKoro ycrpoHCTBa no n.l, b kotopom napajuiejibHyio 
miocKOCTH nojuioaceie cocTaBjiHioinyio sjieicrpHHecKoro nojm c03flaioT 3a chct toto, hto Ha hcthbic h 
HenCTHbie cocraBjmiomHe ajieiapoflOB noaaiOT ajieicrpHHecicoe HanpraceHHe pa3Hofi nojiapHOcra; 

9. cnoco6 co3flaHHH >KH£KOKpHCTajuiHHecKoro ycrpoficTBa no n.l, b kotopom napajuiejibHyio 
iuiockocth noaJioaceK cocraBjunomyio 3jieicrpHHecKoro nojm co3flaiOT 3a chct toto, hto b oGjiacTb 
>KHflKoro Kpncrajuia bboaht Hacroubi c flrajieicrpHHecKOH npoHHuaeMOCTbio, cymecrBeHHO 
OTJiHHaiomeficH ot AHSJieicrpHHecKOH npOHHuaeMOcro >KHflKoro KpHcrajuia. 



Mepe OflHH H3 3JieKTpOflOB pa36HBaK)T Ha MHOMCeCTBO COCTaBJWIOmHX; 



ABTOpbi: 
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Onr.8 



PEOEPAT 



Cnoco6 co3naHHH ^KHflKOicpHCTajiJiHHecKoro ycrpoHCTBa OTo6paxceHHs HH<|)opMauHH c 
6ojibiiiHM yrjioM o63opa, ocHOBaHHoro Ha HeMaTHnecKOM ^khakom KpHCTamie c OTpHuaTejibHOH 
aH3JieKTpHHecK0H aHH30TponH6H. Cnoco6 3aKJiK)Haercfl b 3anojiHeHHH aaHHbiM >kh£khm KpHcrajuiOM 
npocrpaHCTBa Me^coy nojuiOHacaMH co cc|)opMHpOBaHHbiMH Ha hhx TOKonpoBoaamHMH sjieicrpoaaMH h 
roMeoTponHO opweHTHpyiomHMH noKpbiTHHMH. H3o6paaceHHe b TaxoM ycrrpOHCTBe co3flaercfl nyreM 
npHJioxceHHH k 3JieKTpoziaM Ha npoTHBonojioxcHbix nofljio^acax sneicrpHHecKOH pa3HocrH 
noTeHUHanoB, KOTopaa nepeopHeHTHpyer ^khakhh KpHcrajm h cooTBercTBeHHO n3MeHaer 
nojwpH3am«o npoxoaamero nepe3 Hero CBera. OrjiHHHTejibHOH nepTOH aaHHoro cnoco6a hbjihctch 
to, hto opHeHTauHio BbiuieynoMHHyToro ^nmcoro KpHcrajuia b npocrpaHCTBe Mexcay 
BbiineynoMHHyTbiMH ajieicrpoflaMH aejiaiOT HeoflHopoflHofi, npHneM 3Ty HeoaHopoflHOCTb co3aaioT 
BbiuieynoMHHyTbiM HeoflHopoaHbiM h HeoprroroHanbHbiM nofljioxcKaM b npocnpaHCTBe Meacjjy 
ajieiopoflaMH 3JieicrpHHecKHM nojieM h nosTOMy He Tpe6yercfl BbinojiHeHHe MHoroicpaTHbix 3acBeroK 
opHeHTHpyiomero cjioa nepe3 4>OTOMacicy. IIponycKaHHe CBera KaacflbiM 3JieMeHTOM H3o6pa»ceHHfl 
TaKoro ycrpoHCTBa CKjiaflbiBaerca H3 nponycicaHHH oGjiacrefi c pa3JiHHHOH op h eHTaunen acHflicoro 
KpHcrajuia h, BCJie^CTBHe 3Toro, He 3aBHCHT ot a3HMyTajibHoro yrjia HaGjnoaeHHH, to ecrb 
coxpaHHercH KanecTBO H3o6paaceHH5i. 



